Solution
DETERMINANTS WS 1

Class 12 - Mathematics

(c) Idempotent
Explanation: clearly for given matrix A2 = A
Therefore idempotent

(d)ifdet. A=0, (adjA)B =0

Explanation: If det. A =0, (adj A) B =O=- The system AX = B of n equations in n unknowns may be consistent with

infinitely many solutions or it may be inconsistent.

© 2

logs 2° logy 32

Explanation: A =

log; 512 log, 3 ‘

log; 8 log, 9
9logs2 log, 3
3log; 2 2log, 3

log; 2°  log, 3°

‘ = 18log32 X logy3 - 3 logs2 x log,3

=loga2 X log43(18 - 3) = }E—g X ﬁ—i x 15 ",'logab = %
_ In2 _ In2 _ 15ln2_ 15
= nd X15—EX15—_21H2—7
(b) adj A
Explanation: adj A
@0
Explanation: 0
(d) £6
2 6 2

Explanation: We have ¥ =

18 =z 18 6

We know that determinant of A is calculated as |A| = =ad - bc

-
= x(x) — 2(18) = 6(6) — 2(18)

= x%-36=236-236

= x%=36-236+ 36

= x%=36

= x = 6.

@
Explanation: Let A (2, -3), B (), -1) and C (0,4) are given points.
Given points are collinear

cLar(AABC)=0
2 -3 1

=2IA —1 1F0=2(1-4-A(3-4+0/=0
0 4 1

:>|-10+7)\|:0:>7)\-10=0:>)\:1_70

(a) BA™!
Explanation: (AB'l)'1 = (B'l)'1 Al=BA"l
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10.

11.

@ 5
0 cosf sinf|

Explanation: A =|cosf sinf 0

sin 0 0 cosf
= (- cos 0 (cos20 - 0) + sin 0 (0 - sin%8))?
= (- cos®8 - sin®0)2 = (cos® 6 + sin® 6)?
Nowc0529=0:>29=(2n+1)§ :>6’=(2n+1)%
SA= (cos3 CAR + sin® MY

4 St 4
_ (; n ;)zz (L)Z 1
22 22 vz 2
(a) 12
Explanation: 12
Explaination:
3 00
A-(adjA)=10 3 0
0 0 3
we know that A.(AdjA) = L|A|
3 00
= |0 3 0] =|A|1
0 0 3
1 0 0
= 3 [0 1 0[=IAlI
0 01
= 3I=|A|I
= A3 (1)
|Adj Al = |A|3‘1 [ Since order n=3]
IAdj A| = (3)>=9
ladj(A)| =9 --—--~(2)
Now,

IA| + Jadj A| = 3 + 9 =12

—_ 19
(a)m_ 11?y

Explanation: The glven system can be written as AX = B where
3 -5 Y 7
4 -3
Here, |A| = =4(-5)-3(-3
A } s s { (-5)- 3(-3)

=-20+9=-11#0
Thus, A is non-singular. Therefore, its inverse exists.

Therefore, the given system has a unique solution given by X = A'lB.

~.adj (A) = [_5 3]

3 4
S AT=L(adjA) = - 3
\I -3 4
Now, X = Al =5 313
-3 4] |7
L'15+21}
-~ —9428
_ 1|6
I B
21 [-%
o 11
:>[y _lﬁl
] 1 19
'.w:—%,andy:—ﬁ
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12.

13.

14.

15.

16.

17.

18.

(d) Null matrix

Explanation: As we know that, A(adj A) = |A| L.

But it is given that A is a singular matrix

Thus, |A| = 0.

Therefore, A(adj A) = 01 = 0, where 0 is the zero matrix.
Hence, if A is a singular matrix, then A(adj A) = 0.

(b) (A+Byt=B1+A"l

Explanation: Since, A and B are invertible matrices.
So, we can say that

ABY1=B1 A1 )

We know that, A"l = I_il\ (adj A)

= adjA=|A|- A"l ..(ii)

Also, det (A)™ = [det (A)]!

1 _ 1
= det (A)" = et (A)]
= det (A) - det (A)! =1 ...(iii)
Which is true,

So, only option d is incorrect.

(c) AB is non-singular

Explanation: If A and B are non - singular then |AB| # 0
= AB is non - singular matrix,

As |AB = |A|B|

(b) 62—1 SQ. units

Explanation: The area of triangle is given by

3 8 1
A=3l-4 2 1
5 1 1

[3(2 - 1)-8(-4 - 5)+1(-4 - 10)]
3+T72-14)= % $q. units

DN | =

(b) a°

Explanation: A =

S O 2
S Q@ O
Q O O

A| = a®

jadj Al = AP = |

ladj A| = (a3)2 =af

(@) Cc'BAT

Explanation: We know that (AB)'1 =B1Al

Hence, (AB'C)t=cl(aB ) 1=clB1)ylal=c!BA!

(d) p only
Explanation: The given system of linear equation :-
X+y+z=A

5x-y+uz=10
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19.

20.

2x+3y—-2=6

The matrix equation corresponding to the above system is :

1 1 1 X A
5 -1 u y| =110
2 3 -1 Z 6
1 1 1
Suppose A= |5 -1 pu
2 3 -1
1 1 1
SJAl=5 =1 p | =1(1-3p) -1(-5-2p) +1(15 + 2)
2 3 -1

=1-3p +5+2p +17 = 23-p

For the existence of the unique solution, the value of |A| must not be equal to 0.
Therefore, the existence of the unique solution merely depends on the value of z.Which is the required solution.

(c) None of these
Explanation: We have,

2 X -3
A=10 2 5
1 1 3

Al exists if |A] # 0

Now |A| =2(6-5) - A(-5) - 3(-2) =8 + 51 # 0
=5\ # -8

=M

So, A"l exists if and only if # _?8

1 2
13
2 2

Explanation: B = I
B=A11..(3)
Aflzzﬁﬂadﬁ4“(ﬁ)
[A|=3 X 2-(-4) x (-1)
=2

C11=2,Cp=1

C21 :4, C22 =3

(d)

2 1
Co-factor matrix A = ( )
4 3
!
AdjA= 2 1
4 3
(2 4
~\1 3
Putting in 2
Al L 2 4
2I\1 3
1 2
B
2 2

Put this value in equation (i)

B=All
:A_l

1
et
2

vl DN
v
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21.

22.

23.

24.

25.

26.

(c) 26
z —4 5
Explanation: f(x)={1 1 —-2|=x(1+2x)-1(-4-5x)+2(8-5)
2 =z 1
=x+2x2+4+5x+6=2x>+6x + 10

f(x)=4x +6
f'(5)=20+6=26

(a) no solution

1 4

Explanation: The given system of equations does not have solutionif: |3 1

(b) -52

Explanation: For easier calculations, we shall expand the determinant along that row or column which contains maximum

number of zeroes.

Note that in the third column, two entries are zero.

(@) A2, 4]

1 sin 0 1
Explanation: A = | — sin 6 1 sin 0
-1 —sinf 1

= 1(1 + sin2f) - sin @ (- sin 6 + sin @) + 1 (sin26 + 1)
A=2(1 + sin? ) ...(I)

Now, -1 <sin?6 < 1
=0+1<1+sin?0<1+1

= 1<1+sin’9 <2

=2<2(1+sin?0) < 4

= 2 < A< 4 [From (i)]

= A €[2,4]

(b) a=cos 26, b = sin 260

. [ 1 —tanG] [ 1 tan 6
Explanation:

tan 6 1 —tané 1
1 —tan@] 1 [ 1 —tané?]_ [a —b]
| tan 0 1 sec? 0 | tan @ 1 b a
1 [ 1 —tane} [ 1 —tane]_ [a —b]
sec? 0 | tan 6 1 tan 0 1 b a
[ 1—tan2 6 —2tanf
sec? 0 sec? @ — a —b
2tan@ 1—tan? 0 b a
sec2 6 , sec2 6
a= L“;@" Use tan in terms of sin and cos and simplify, we get,
sec

a = cos20 - sin%6

a = cos 260
and b = % = sin 20
sec
(a) Singular
b2
Explanation: ) b= —a’b? +a’t? =0
—a® —a

Therefore, it is Singular.

| -]

2 3

-2
5
1

=0=1(—14) — 4(-7) - 2(7) =0
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27.

28.

29.

30.

31.

32.

33.

34.

10 0 O

|0 10 0

0 0 10
10 0 O
Explanation: | 0 10 0

0 0 10

(d) £6
5
x

Explanation: We have

6 —2
7 3 ’
= 2x%-40=18+14

=2x°=72

= x%=36
= x==16

@ 15

5 —1‘
-2 3

3 1
Explanation: A = ‘ 5 5|’ [A|]=15-2=13

Explanation:

—4 — —
‘Xz‘ 16 6‘
-2 7 2
-2 4||-16 —6
-3 1| 7 2

=L

=1
= X= 10

10

(b) 4
2

Explanation: A = ‘ 5

o
,2A =

8 4
12A|=8-32=-24

IA|=2-8=6

. 2A] = 4 x (-6) = 4|A]

= k=4

(@1

1
Explanation: We have, :c Tt

=22 — (22— 1)
=g —22+1=1

r—1

© 3

1 4
Explanation: We have, A =
3 15

1 4
Now, |A| = {3 15]:15-1223

CIAT =A== g

(a) do not lie in a straight line
Explanation: Given, the points are

60 20
55 20

-1

1 —4
3 —2

2
11/2 2

’ =x(x)-(x+D(x-1)

—16
7

—6
2



35.

36.

37.

38.

39.

40.

41.

42.

(a+5,a-4),(a-2,a+3)and (a, a),

a+b5 a—4 1
LA=2la-2 a+3 1
a a 1

Applymg Rl — Rl - R3 and RZ — R2 - R3,

we get
5 —4 0
=12 3 0|=1[1(15-8)=1+#0
2 2 2
a a 1

Hence, given points form a triangle i.e. points do not lie in a straight line.

)3
1 1 1 0 0 1
Explanation: The given system of equations does not have solutionif {4 X —A|{=0=[4+X 2\ —-X|=0
3 2 —4 7 6 4

=24+6A—-14N)=0=>)1=3

_1n 1

b)x=5,y=5
jon; x= & y=1L
Explanation: x 500 Y = 37

®) (47) "
Explanation: (A7)~ !

(b)3
Explanation: We know that, area of a triangle with vertices (x1, y1), (X2, ¥2) and (X3, y3) is given by
1 y1 1
A= % Ty 1y 1
z3 ys 1
.. Area of triangle with vertices (-3, 0), (3, 0) and (0, k) is given by:
-3 0 1
A=313 0 1
0 k£ 1
= [-3(—k)—0+1(3k)] =+18
= 6k=418
k=4 =43

(c) no solution

3 1 -1
Explanation: The given system of equations does not has a solutionif: | 5 2 —3|=0= 3(-18 + 18) - 1(-45 + 45) -1( 30
15 6 -9
-30)=0
@1
E 0 10
Explanation: Given: A(adj(A)) = =k =KI
xplanation: Given: A(adj(A)) ‘0 k‘ ‘0 1’
=k=1
(b) -6) 4

Explanation: -6, 4

(c) -2

Explanation: -2
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43.

44.

45.

46.

4 -2
Ol

1 2 1
Explanation: Let A = [ ] then |A| = ‘
3 4 3

Now, cofactors of elements of |A| are
Ci=(n"ta=4,
Cp=(D"?E)=-3

Co1 = (¥ () =-2

and Cyy = (-1)%"2 (1) =1

T
Now, adj (A) = [CH 012]
Co Co
[ 4 -3
-2 1
| 4 -2
-3 1
x1 y; 1
d|xs yy 1|=+42A
x3 y3 1
x1 y1 1
Explanation: [x; y, 1|==+2A
x3 y3 1
Explanation:

A= % [x1 (Y2- ¥3) - X2 (¥1-Y3) + x3(¥1-Y2)]
2A = [x1 (y2- ¥3) - X2 (y1-y3) + x3( y1-¥2)]

©
AL

Explanation: Since, we know that

_ djA
A1 = &L
14|

pre multiply by A,
AA71 _ AadjA

|4]
AadjA
|4]

I:

(c) A2+ B2

Explanation: B = - ABA
= AB=-AA"'BA

= AB =-IBA

= AB=-BA

= AB+BA=0..(>i)

Consider, (A + B)2= A2+ AB +BA + B2 ..(.- AB # BA)

(A +B)?=A%+0 +B?..from (i)
(A+B)?=A%+B?

4

= AadjA=|A|T  (since AA'=I)
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47.

48.

49.

50.

10
b
Ol

. cosa sina
Explanation: A =

—sina cosa

cosa —sina|| cosa sina
ATA=|" _
sina cosa ||—sina cosa
3 cos’ a + sin? cosasina — sinoacosa
sin a cosa — sin a cos sin? a + cos? «
|1 0
0 1

(c) unique solution

Explanation: The given system of linear equations is:-
=1

=1

8

n

<
olN nlbz
Nl o N o

z2 y? 22
-5+ =+ Z= 1
Letxzzp,yzzq,x2=r
The equation becomes,

4_z_1

o
(]
o

a
P 9 ro_
2 +2_1

IS}

SV
N

Q

p q o
_a_2+b_2+c_2_1

The matrix equation corresponding to the above system of equation is

e .
a? b2 c2 T 5
1 -1 1
2 w2 ||v[T]?
-1 i 1 z ©
a2 b2 2
1 1 1
a? c2
_ 1 -1 1
LetA = = 2 >
4L i 1
2 2
i 1 _ 1
22 b2 2
_l 2 -1 1
1A= a2 b2 c?
_1 1 1
a2 b2 c2
Taking common a% from Cy, b% from C, and C% from C3 we get,
1 1 -1
_ 111 4
Al = a2 p? 2 I -1 1|= a2b2c2 #0.
-1 1 1

(d) non-singular matrix
Explanation: non-singular matrix

(c) 2°

Explanation: [A| =d
ladj A| = |A]" "
Here,n=3,|A| =8
ladj A| = 82

ladj A| = (2%)? =28
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51.

52.

53.

54.

55.

56.

(d) infinitely many solution
Explanation: Given equations are:
3x -5y =7..(1)

and 6x - 10y = 14 or 3x - 5y = 7 ...(ii)
Equations (i) and (ii) are same.

Hence it will have infinitely many solutions.

(c) a unique solution

Explanation: a unique solution

The given system of equations can be written in matrix form as follows:

1 1 1 T 2
3 -1 2 y| = 6
3 1 1 z —18
AX =B
Here,
1 1 1 T 2
A=13 -1 2|,X=|y|andB= 6
3 1 1 z —18
[A|=1(-1-2)-1(-3-6)+1(3+3)
=-3+3+6

= 6 not equal to 0.
So, the given system of equations has a unique solution.

(b) 27 1Al
Explanation: If A is a matrix of order 3 X 3, then
[3A] =3 x 3 X 3|A| =27 |A]

(b) adj A

Explanation: A = ( C_OS 0 —sinf )
sinf cosf

|A| = cos?0 - (-sin®6)

= cos?0 + (sinza)

=1..0)

We know that A1 = ﬁ adj A

= adj A [From I]

(c) 2
Explanation: Since, the area of the AABD is 3 sq units, then we have
1 3 1
310 0 1/==3
k0 1
= 2[0+0—1(0 — 3k)] = +3
= %13
= k=42
3
@) l o

7
Explanation: A~! = |Ti‘adj A ..>0)
[A|=3 x 2-(1) x (-1)
=7
Cll = 3, C12 =-1

BN IS
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57.

58.

59.

60.

C21 = 1, C22:2

4 3

!
Ade:<3 _1)
1 2
(3 1
-(%2)
Putting in 1
a_ a3 1)
-1 2

)

(b) Non-existent

2 1
Co-factor matrix A = ( )

ISTTCIRN | SO N

\1|| <
[u

5 10 3
Explanation: | —2 —4 6 | is singular matrix. So its determinant value of this matrix is zero.
-1 -2 b
5 10 3
ie,|—2 —4 6| =0
-1 -2 b

= 5(-4b +12)-10(-2b +6) +3(4-4)=0
= -20b +60 +20b -60=0

b does not exist

(c) all integral

Explanation: The given system of equations has unique solution, if:
1 11

3 6 1/#0

a 2 3

= 1(18-2)-19-a )+ 1(6-6a)# 0
= 13-5a #0

= a# %.(Sinceais not integral value)

Thus, unique solution exists for all integral values of «.

dx=1y=1

Explanation: (a: y) <1>
Jy «x 2

[z x1+yx2

B (3y x1+zx 2)

[T+ 2y

B <3y+2x)

Comparing with R.H.S

x+2y=3..0)

2x + 3y =5 ...(ii)

(i) x 2 - (ii)

2x+4y-2x+3y=6-5

y=1

Putting y in (i)

x+2(1)=3

x=1

d —b
—c a

Explanation: S = {a b]
c d
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Mll =d :>A11 =d
M12 =C = AlZ =-C
M21 =b = A21 =-b

M22 =a = A22: a

=Ad(4) = [ d _ab]

—C

4/11 1/11
(©
-3/11 2/11
. -1 . 4 1
Explanation: A = ,adj A =
4 -3 2

A|=8+3=11

Al Ladiay = L
SA |Al(ad]A) m

4 1‘: 4/11  1/11
-3 2| |-3/11 2/11

90
Explanation: Determinant value of skew-symmetric matrix is always '0'.

() PX =-X

Explanation: Given P' = 2P + 1

= (P)=@QP+I)=2P"+1'=2P" +1
=P=2Q2P+D)+1=4P+2[+1
=P=4P+3[=-3P=3I=P=-I
S PX =-IX=-X

(c) One solution
LS
by ?

. . 2 1 1., -2 3
for given system of equations we have: T # =5, 3 # =, 5 #

. . . . a_1
Explanation: For Unique solution, o #+

= o

(d)Oor1
Explanation: Since, A2=A= | A|2 = A
.. (Det. A)(Det. A) = Det.A, .".det. A[det.A-1]=0...detA=0orl.

dEk#0

Explanation: In the given question the system of linear equation has unique solution if:
11 1
2 1 —1|#0=1(—k+2) —1(—2k+3)+1(4—-3)#0=k#0
3 2 -k

(c) ajby = apbyq

Explanation: Given that, the three points are collinear.

ay bl 1

" % as b2 1/=0
ar+ay by+b 1
ai bl 1

= as by 11=0

ar+ay by +by 1
Applyll'lg R2 — R2 - Rl and R3 — R3 - Rl)

we get
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68.

69.

70.

71.

72.

73.

74.

ai b1 1
as — ap bg—bl 0 20

a bg 0

a—a by —b = 0 [expanding along C3]
as bs

= by(ay -ay) - dy(by-by) =0
= a2b2 - albl - a2b2 + a2b1 =0

albz = azbl

(d) independent of 8 only

x sinf cosf
Explanation: Let A= | —sinf —=z 1
cosf 1 T
By expanding along first row, we get
— 1 —sinf 1 —sinf —
A=z| © —sing| " + cosf Sttt w
x cosf «x cosf 1
= X(-x? - 1) - sin O(-x sind - cosh) + cosf(-sin 6 + x cosh)

= -x3-x + x sin? 6 + sin 6 cos@ - sin O cos O + x cos®

= x3-x+ X(sin2 0 + cos? 0) = x3-x+x[. sin? O + cos? 6§ = 1]
= _X3

Hence, A is independent of 6.
(a) 14641

Explanation: We know that, for a square matrix of order n, if |A|# 0

Adj(AdjA) = |A*"2A (. n=23)
-~ Adj(AdjA)= AR 2 A (. n=3)
=|AlA

. JAdj(Adj A) = ||A| Al| = |A]® det A |A]*
=114 = 14641

(b) singular
. . 1 2
Explanation: Given, A =

6 12
1 2
Now, |A| =
6 12
=12-12=0

Hence, A is a singular matrix.

(c) None of these

Explanation: If det (A+B) = 0 implies that A+B a Singular matrix.

) (2, 4)
Explanation: (2, 4)

@A =4
Explanation: A~! = | 4| *
(a) 16

Explanation: Since, A is a square matrix of order 3i.e.n =3
we know that

ladj A| = (A)™1
jadj (adj A)| = | 4]
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75.

=26-1° _(+]1A]=2)

(d) 27

Explanation: We have, A? = 3A = | A%| = |3A|

= |Al. |A] = 33|A| (.-. order of matrix A is 3 and |A| is not equal to zero)
= |A|=33=27=|A]=27
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